-7 77

. A - A7
Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 : CIA-RDP78-03642A000900050008-9 €

/ 6 « Noe. vix
5 SECRET  j. 5 ..

4
8]
froe ()/’.J

.
.

%/
SECRET

Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 : CIA-RDP78-03642A000900050008-9 )



Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 : CIA-RDP78-03642A_\E);60}9000\2?008-9 A
' o)L e
=N
7/

Cam A (a4
. ] .

e

—
b F'."r\l‘_“.‘

50X1

Dear Bir:
fhelosed is the "Strmavy Report op Task Order No. 88", vhich
describes the research perfarmed from March b, 1960, through Merch 4, 1961.
oo 9, is also dincussed in this report.
MWW&&%WMMWKMW&em
mwamwmmmm&mmwmmm&mmmm
and is the dasis for the productico wmite vhich you sre plamning.
forward to veceiving compents which you may get from your sssociates on the
use of thesa incineyators under field conddtions. IF you have auy Questions
with vegaxd to this report, gham&qwhhesiwt;&m::anm 1
Bincerely,
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o Bnergency destruction of security-clacsified papers and documents
in an especially designed incinerator was demmstrated previously in the
Model 1 Alr-Fed Incinerstor, which was developed wnder Task Order No. Z.
leter, starting in December, 1959, & reduced-gize incinermtty {(subsequently
10entified as the Model 2 Alr-Ped Incinerator) was being svolved under
Task Grder No. RR vhen it sppeaved that a 2811l smaller unit, referred o0
as the minigturs~nige incinerstor, would aled be needed for the routine
dally destruction of much smaller quantities of paper. This nintature-size
mit vaz cubsequently denignuted as the Model 3 Atr-Fedi Incinermtor.

The development of the Model 2 unit hed been regexdsd ms A yather
straightforumnd scale down of the eardier and lavger Model 1 wnit. However,
hew concepts were beligved necessary for the development of the Mode)l 3 uuit,
because of its small sire and the additional yequirements of s greater degree
o tion and further veduced enission of f1y ssh.

Note: m&mm& this repost ip based may be fod in Lebowatory
Record Books No. 16828, pp 11005 No. 1717h, pp 1-100; No. 17293,
p 1-1003 Ho. 17&92, P 1+1003 and No. 17699, ,pp 117,
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Thus, Task Oxdex No. 83 vas sat up, with the objective of develop-
ing an experimental mintature-give incinerator which would incorporate the
principles of the sir<caoled, matal liner and of cobustion by means of
relatively high-velocity aiy jets. The effort was divected towsrd satiafyirg
several specific requivements; the unit of interest was to incorporate and/or
provide the following characteristics and/or capebilities:

(1) A compact, lightvesght, top-loaiing, sttractive

, unite.

{2) Relisble and oimple in operstion; initial {emition

vith & match, and no need for suxiliary fual.

(3) The ability to b from four to seven bags (85-1b-

beg size) £1lled with cxumpled paper, or the
cquivalent snount of vhols ar torn ghests during an

B-hr dny.
(4) Minimun entssion of fly ssh, smoke, and tiny fiakes
of charved peper.

(5} Complete destruction.
{6) Relatively low operating~-noise level.

This report sumsarives the abovesoutlined ressarch, vwhich was
conductsd under Tack Order No. 88 during the period from March 4, 1960, through
March b, 1961.

SIRMARY

periments was performed in simple laboratorvy equipment, to establich design

CLAPET
WIS l!
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paramaters. As & result, an expevimental, ministure-size, Model 3, papere

burning incinerytir was developsd that met the Cbjectives of the Task Order

Fo. 83 program. |

Flgure 1 shovs the experimental Model 3 it and presents &

tabulation of its major Pestures. The quantity of psper that can be burned

in one datch may de vardsd up to 2 1b of torn, stacked sheets, or up to 1/2 Iv

of crumpled sheets containsd in a paper bag. If larger quantitiss of stecked
" gheets are turned per batch, good durnout of the residue 1s not cbtained.

To tperate the Model 3 wnif, & beg of paper or the eguivelent e losded,

the paper i ignited with & match, the door is clossd, and the blower is ime

medistely turned on. Yn 10 t0 25 min, depending on the quantity and typs of
| papsr cherged, the paper is destroyed; the progress of the incinerstion can be
checked visually thvough the sight port. |

Although ehsustive tests wvere not conducted, preliminary evaluation
during 12 tests shoved virtually no entositn of amcke and fly ach Guring the
grester part of esch cperating period. Near the end of esch buraing operatiom,
& slight visible hase (of dust) appsared. No unbwrned, legible paper was
found in the combustion chanber ox in the ash cmw:ner sftar opéeration.
Bome ash snd pleces of fragile chay wore left as Yesidue in the corbustion
charber; the char wvas eapily broken up and msde 1ilegihle by using a small
| band poker. The ash container vas provided with sufficient capacity to hold
the collected material frem the burning of several batches of paper.
Outeide surface tempermtuves of the unit during operstion wers low

envugh that the unit can be snfely used in an office. However, the stack wms
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hmmvummvhichmsmmmofblmr.

A field evalustion conducted by the Sponsor Gemonstrated that the
perfarmance of the wnit was generally satisfactory. In preparstion for the
mmmormmmsmu,mwmgummacmm
mmmwmmmmmamwbwmmwmmmu.
mmwm.m,wmm:m.g,nmmmhmmmm
sexvices during such preparations for production. We -nticipo,te furthey
sinilar sctivity in comection with the fabricstion and acceptance testing,
ctaddiﬁmalmite,aﬁwiththemmﬁmcflnmmmimmltw
the Model 3 incinerator.

EXFLORATORY EXPERTMERTS

The niniature-size incinerstar represented such a large Mdm—
mmuummwmmzmw, that it vas dowdbtful,
initially, that a simple scaling dovn would ssticfy the requirements laid
down for » Model 3 wnit. Consequently, the Tirst phase of the Task Order
m.mnumhmmdmmcmdmmgmmﬂwrw
m@lmtmy‘WlmmequiM, in order to cbtain dsta for the
design of the major components of s mintature-gize incinerator. Specifically,
dshmmededtoww&dcubuiefm’thedesi@wuwcmﬁmeum
chm“mdfwmmmwommblm, and to give  an early
evaluation of ths nature and extent of the fly-ash enission.

The initial spacification for the quantity of paper o be burned in
& single-batch operstion was 1/2 1b of either crumpled or torn, stacksd sheets
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in looge form o comtained in a typical classifisde-wnste bag (25-1b<beg
sies).

For these preliminnry experiments, s simple burner consisting of
s combustionechamber liney (12-in. ID and 15 inn. in heipht) was constructed
from 16-gage mild steel, and s 15-gal drum seyved ss the shell and air plemm.
Alr vas supplied by sn avallable oversized motor-blover unit. Various are
mmtsofairpMsmmmmwﬁmmawmmﬂw
rates and alr-jet velocities in burning experiments vith crumpled paper in
bago aod with loose cheets of peper. ’

Figure 2 1 a photograph of the simple laboratory burner used.
Tue exploratory experiments are described in the following.

In the sxploration of nem-turbulent combustion, the cbjective was
to provide gentle introduwction of cambusticn aly around the papey and thus
minimize the lifting of paper, char, or ash fran the combustion bed. This
wac expected 10 reduce the emlssion of particulate matier and to simplify
the collection of fiy ashs A mnber of chamber configurations, alveport
ervangenents, and air-flow vetes vers tried in the sluple laboratory burner
in comection with the buming of (1) cingle 1/2-1b batches of crumpled paper
of various kinds held in a paper bag &8 well as loose, ani {(2) a few pingle
1/2«1b batches of torn or quartered cheets of paper. A total of 93 test
"burns” wers run to evaluste the many possibvle arrangements for the noae
tirbulent mode of cperstico.

Early in this study, it was founi that air-film cooling was not
needed for the ministure-sized combustion chanber; the total hest released

Declassified in Part - Sanitized Copy Approved for Release 2014/01/06 :
CIA-RDP78-03642A000900050008-9
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from the buraing of ooly 1/2 1b of peper wss cufficiently small, coupared to
the weight and heat capmeity of the metsd liner, 0 permit svoiding excaaéive
metal temperatures. A 1/2-in.~thick lsyer of Piber insulit'&m o the gub~
alde of the liner was used, to incresss the tevperaturs in sn attempt to
achiove better burnout of the char, but little, 1f sny, loprovement resulted.
A flat dotton or & conical lover secticn for e liner gave sbout the same
bumout of residusl chare A "floating™ grid resting ou top of the charge
geve 8 slight veduction in the alrsady low enigsion of fly ash, dbut caused
poorer arnout of the yestdual chax.
The best corbination of all of the varishles stulied under non-
turbulent cotbustion gave the following results:
(1) e vurning time for 1/2 1b of crumpled paper
held in & bag was 8 to 10 miny 1/2 Ib of tarn paper
held in s bag buwned in 13 min.
{2) Only s few finkes of Fly ach were emitted in the
etack gases. Thus, the emfasion of fiy ssh and
chay was conoidersbly lower per pound of paper than
that from the Model 1 or Model 2 high-intenaily
{3) the meximun flus-gas temperature vas 600 ¥, which
1o relstively lov and therefore afvantageous.
(4) The pressure loss for air flov was less than 1/2 fn.
of water. This is resscnably lov and conld be pro-
vided by & quiet blower sven 1f g lowspressure-loss
flyeash collector vas found to be needed.

L:}'a

R
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{5) The most objectioneble fexture of the non-
turbulent mole of cperation was poor hurnout of
the residual char. Up to 1 o (sbout 1«1/2-qt
laose volume) of char ond ssh remained gt the end
of burning. Moot of the char was still lsgible
M‘wﬂdhawwhehﬁMtwmmﬁerwcmplew
the destruction.

Although seversl simple msnual methods were envisicned for breaking
up the piecen of residual char, attention was turned to the application of
slectric yesigtance heating as an ald in the final bumout. The results of
sinple experiments with an slectrie hotplate showed that the char in contaet
with g plate at dull ved heat was slowly bumed to ash. However, the ve-
culting ash ingulated the reseining chaz, vhich then A4 not resch coubusticn
temperature. From thie, it was concluled that a staticoary source of electric
hest would not be sdsquate wiless a rotating rake o plow could be used 4o
bring the char into contact with the source. The complications of a mech= -
anical dviven raks or plow also 414 hot sppesr attxnoctive. At this point,
the experimentsl work on the poneturbulent mods of operation was shelved and
work o0 the turbulent mode wes initisted.

' For turbulent cambustion, higher velooity afr Jets were used to
provide agitation for batter urmout snd breakup of the residusl char. The
need for the collection of the resulting fly ash was recognised, dbut work on
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this aspect of the incinevgtor vas deferred wntil the coasbustion factors
could be sstablished.

A second carbustion-charber liner wes then fabricated for experls
ments on twbiulent codbustion in the simple laboratory burner. This liner
constoted of (1) & cylindrical uppar section 12 in, in dlsmeter and 9 iu. in
height, with seversl small aiyr ports near the top, (2) = conteal midsection
sich tapered to & Ue1/2«in.~diameter opening, (3) e lover "svivd pot” 6 in.
in ddamster and 3 in. in helght, and () = horizontal grid near the top of
the yper ssctim. The “swirl pot” was expected to break up the residul
char; 4t vas equipped with tangential eiv noswles and sherp ridges on the
inside of the wall. Bighteen test "purns™ were »um in the sbove chagber
using Aiffarent aivsflow vates and alfferent kinds of crumpied paper held in
bags. At selscted alr<flow rates, all of the residusl cher was broken up
and blovn out of the combusticn chanber through the gpeninpgs in the grid;
but, st other eir-flov yates, clumps of char Iodged at the entrmuce of the
swirl pot and wers not broken up. Burning times of from b to 6 nin were
chtsined with 1/2<1b batches of crumplsd puper. ‘

A simpler version of the swirl pot wes then tried. It comsisted
of mn somular "V* trough fommed by the liner contesl dection avd & mew
gmaller ypright cone shich replaced the swird pot. Nozgles were pointed
dowrvard and tangential to the trough, 1o direct air jets ot relatively high
velocity into the residusl char, Various kinds of peper in 1/2-Ib batches
vumpled cheete in & bag were buvned durlng 17 experinents in which the
burning tine renged from 2 to 10 min. Ouly » few anall pleces of char ye-
meined in the combustion chamber st the end of each burming period. ALl of
the ash fron the paper and & noticesdle snount of smsll pleces of char vere

v L
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@‘_ hE”T
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enitted in the stack gmoes. The suall pleces of char were illsgible becasuse
thelr size was limited by a new discetype horizontal grid with 3/16-in.~
diameter cpeninge that wes mbetituted for the larger mesh coreen used
previously. Some anoke was emitted during & few of the burning periods for
interwmls of up to 20 sec.

In view of the gensrally sutisfectory performance of this version
of the leboratory burner, except for ash enigsion, the develogment of a
dust collector for clsaning the stack gas was then begun.

The outlet of the combusticn chanber was fitted with a short duct,
to lend the ptack gases into a mmell cycloms dust collector. This cyclome
was & comercially availsble 2-in.-8iamster "Aerctec” tiube, shout 10 in.
iongy it was fitted with s comaction for s l-gt giass Masom jaw, for catch-
ing the fly ash, as shown in Pigure 2.

During 13 burning experiments with verious kinds of peper, thls
ayclone collector caught virtuslly all of the aosll pleces of chisr and an
apprecisdble amount of the fine fly ash. A slight, but wwbjectionable, gray
have of fly ssh was sti1l visible at times in the fiue guses during burning.
The sdded yesistance t6 flow coused by the cyclone incressed the over-all
pressurs drop of the unit to about B in. of water. During the usual initisl
fast buning period, the resistence of the tyclone scted like s throttle
swhich favorably reduced the normel surge of hot gases fram the combustion
charber. The burning times vere Mﬁy ltnger, S to 10 min per 1/2-1b
batch of crunpled paper, when the cyclane was used. Burnout of the residue
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was falrly completes in a few cases, up to a bandful of char wvas left in the
corbustion chanber. Periods of anoking sversged less than 5 sec per batch.

Hext, a £ilter vas sdded £0 the system, 1o remove the lust traces
of haze Srom the flue guses lesving the cyclone collector. A cylindricoal
filter holder, 12 18, in dimseter and 6 in. high, wss fabricated from sheet
metals Two dlace of & cermnic~fiber, longestaple blanket {Fibevfran), eech
1/2 in. thick, were held tn plsce vith wire mesh. The upstrean disc vas
nade of & medium-fiber matertal (Fiverfrax XIM, iO-micron-dismeter fibver)
and the down-stresn dlsc yns meds of a fine-fiver ustorisl (Fiberfrax XIF,
Temicxom=diameter fiber). Orsdsd sizes of fibor were used to gain dust-
retanticn capacity and to extend the life of the filter.

The same palr of Fiberfrax £ilter discs was used during the cone
secutive burning of eighteen 1/2-1b batches of orwnpled peper (total of 9 b

- of paper). The flue gases vare Free from haze during all but the last fev

of these tests, vhen s fuint haze was detectsble. The burning time, and the
amounts of unburned residue and anoke emission were sbout the sans,
respectively, a8 in previous experiments without the filter. During this
series of burning expariments, the prespure drop acrogw the £liter incressed
progressively from 1.0 in. to 6.7 in. of water. The total pressure drop
ascross the coabusbion chander, cycldne eollectar, and Filter ultimstely
yreached 11.6 dn. of water. fThe stesdy incresse of the back pressure as the
zuarmwwmmmmmmm@mmwummw
sir flow through an unit so set up with $£1lters.

During & meeting vith the Sponsor on Mey 18, 1960, both the none
turbulent and turbulent modes of cabustion were demcogtyated without the

e 3
SE?@?%
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cyclone dust collector, with the cyclome caly, and with the cyclone and the
$iitar; 1/2+1b chiarpes of paper, as originslly plamed, were ussd. Based oo
these Gemonstyations amd & reviev of the priar exp 1 yesults, it was
mutually concluded that an incinerstor using the twbulent mode of npemtm,
coupled with a cyclone collector (and without s £ilter) offersd the best
over-all conbination for the design of & prototype, miniature-size incinerator.

Expertuents With Iarger Batches of Papy

During the meetirng cn Mey 18, 1960, the Sponsor indicated that it
would be highly desirsble for the proposed unit to be cble 40 burn an entire
bagful of packed, torn paper cheste; this quantity welpghs about § 1b, vhere-
88 1/2 Ib of crumpled paper was originally contemplated es o batch. Attempts
vere mode t0 burn such o k-Ib batch oo May 18) however, the turbulence was
found to be insuPficient to provide good burning of the lavger quantity of
packed paper. It vas obvious that this sizeabls incremse in the batch weight
vould require extenaive changes in the design of the conbustion chamber asd
further experimentaticn. Consequently, the scope and objective of the program
were changed 86 a8 to provide for the inclnerstio of 4-1b betches of torn,
packed sheets of paper.

For the larger batch size, s different cosbustion-chember liner was
bullt end used in the eivple laborstory burner. his liner was 10 in. in
digmeter aod 15 in. in height, and dncorporated air-filn-cooling lowvers and
inlet nosgles for the conbustion air. A periphersl grid or gas-cfftake sec-
tion, providing 210 holes sach 1/4-in. in dlsmeter, was inciuded in ¢ne
quadrant of the upper & tn. of the liner. During 21 burning sxperinents wnder
a variety of opeysting conditions, including the use of seversl kinde of paper

GELRTT

t\'a‘_, N
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and different aivejot velvcities aod air-flow rates, the grid plugged excesw
sively whengver the operating conditions weve suth as to provide sdequte
asgitation for the burning of the chargpe.

_ Three cheetemetyl orifices of 10 in. outside dismeter snd with holes
2, &, and 6 in. in dismeter, respectively, were consecutively installed withe
in the corbustion chanber in & horizontal position Just below the side grid,
in & attempt to hold the swirling peper in the cambustion chambers During
24 burning experiments under thess condttions, grid plugeing persisdted.

A centrel cylindricsl geld, 5 in. in dlmmeter and 4 in. in height,
with g £50lid bottom and k-mesh {4 wires par in.) wire-screen sides, wan
tried under a variety of burning conditicnis. Also, the smell cyclome dust
collector, used previoualy, vas inotalled at the outlet of the grid. During
59 vurning experinments with varicus srrengements of eiy norzles and with
and without louver air, either the grid plugged or bumout of the residue was
not satisfactory. Further efforts made in 16 burning experiments using s

“horigontal dige of wire coxeen belov the central grid were also wmmueocsssful
with B=1b charges of torn, pecked paper.

Thirteen buwming experiments with 1<, 2+, wnd he1bd charges of
vartous Xinds of paper showed that reducing the charge from b Ib to 2 Iv
inproved the overe-sll psrformance to the extent that a satisfactory compronise
in dssign appeared possible. Consequently, durinug discussions with the
Sponecr on September b, 1960, it was mitually agreed that the project
objectives be revised to provide for the incineration of 2 1b of paper per
batch. In sddition, the use of Just one kind of peper in a single charge was
changed in favor of using mixtures which would represent more typical day~toe
dsy thmrges. Also, the louvars in the combustion chambor were ‘tlasa_d.
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Sinos the difficulties stesming from grid plugging still repres
sented the major costacle to satisfactory operstion, 9 burning experiments
vere run with 2-1b charges and several kinds of gvids, aa followss
(1) An inverted conicsl grid of wire mesh, 4 wires
per in. with 3/16-in. square openingsy the mpex
of the cone was cut off in crder to obtain o
1+1/2+dn.+dismeteyr opening 50 a6 to mininize
plugging.
(2) The same grid as above, dut without the 1-1/2-in.-
(3) The ssme shape of juverted conioal grid as above,
but with larger and diemond-shaped mah openings,
5/16 by lein.
{h) The same shape of inverted conical grid as shove,
but with 3/4ein.~Giamster holes spaced om l-in.
centers.
{5) A central cylindriecsl grid of Y-mesh (4 wires per
inch) wire sereen, vith an open bottom.
(6) %o grid.

The best buwrnout of restdusl char ves cbtained vhen the air flow vas
not restricted by grid pluggings this ococurved during experiments without »
grid and during Wa with the botton removed from the centrsl
cylindrical grid. However, wnder these conditions, mll pleces of unburned
paper were found cecasiooally in the ash comtainer, and once in the flus gases,
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towerd the end of cos burning experiment, Therefare, it wes decided that the
risk of discharging legible pleces of peper warranted the use of a grid et
the combusticn-chamber outlet.

The inverted conical grid with 3/l-in.-diameter holes was sufficiently
free fyom plugsing to cause only & slight restriction to the air flow, and
burnout of the cher wvas accepteble. In 25 experiments, no lepidble pieces of
char vere emitted with the flue gnoes. Most of the mixtures of papers were
burned vith little or no snoke and odor. A slight visible haze of powdered
fiy agh vas noted in the flue geoes during the burning of certain kinds of heavy
paper. The haze vas sboemt For eil but the last mimutes of the burning period
for enfonskin or similar types of peper.

After the many above-described changes in the configuration of the
ccabustion churber vere made, snd 350 exploratory burning expsriments vere
completed, the results were comsidered sufficiently encouraging to warrent
bullding an experimental version of the miniaturs-size incinerstor for 2-1%

batches of paper.

The final, most sstisfactory, design provided a combustion chamber
vhich was 15 in. high. It consisted of & 10«in.-dimmeter cylinder with a
botton made of two conical sections vhich formed a "VV-shaped circular trough
similer to the bottom of the larger Model 1 incinerstor. Cooling-air
louvers vers not needed in the combustion chanber, end the entry ports for
cabustion sir vere simply 32 drilled holes of 3/16-1n. dimr A cmall
cyclone dust collector of conventiousl design perfurmed estisfactarily in
reducing the emission of £1y ach from this cosbustion chember.

“ECRET
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A design for the exporimental unit was prepared; snd subsequently
reviewsd and spproved by the Spongor on October 11, 1960.

Pigure 3 is a photograph of the experimental Molel 3 unit bdeing
loaded with a bag of papers The perforated grid vas sttached to the loading
door snd could easily be inapected for any lodged residue when the losding
door was opsn. Alr for conbustion and cooling entered through the griil near
the floor at the front of the wnit. Flue gas exited through a bein.-
diameter pipe which was to sxtend thyough an open window.

Pigure U 1s o photograph of the Model 3 wnit that shows the covers
open oo the back compartments. The lower compartment contained the blowver
and vas 1ined with sowd-insulation to quiet atr-flov and blover noise. The
upper compartment held the fly-adh centainey. A hand wrench and extra nuts

for the "V'«band Joint on the fly-ash conteiner wers cet up in & 1eck on the
upper~compartment cover. A metal "Weband joint was used to attach the fly-
agh container to the cyclome dust collector) the temperature at‘ma location
exceedsd the alliowsble limit of most soft gasket materisls. The cleaned fiue
gas was discharged at the top of the cyclome, vhers it mixed with cooling air
in the flue comector.

After this Model 3 wnit wns chipped to the Sponsor, a movable plate
form or "dolly" was provided. It was made to £it the bottaa of the unit and

. had b casters equipped vith mubber tires. The over-sll helght of the unit.wms

( ‘r"“f
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incressed 2-1/2 in. by the dolly. A amall poker for bresking wp the residue
1n the conbustion chember was aleo provided. later, a bill of materials for
the witt was prapared; it is included in Appendix 1. '

Figure 8 in Appendix £ is & full-scale layout drawing which
shows twd views of the Model 3 unit. The flow paths of alr and flue gas are
also shown in Pigure 5. The corbustion cherber, radiant<hest shield, and other
internal parts of the unit that contacted the hot Flus gas vere mede fron
Type 310 stainless steel. The uait velghed 85 1b, not including the fiue pipe
and the dolly. 'The extericr finish vas & gray Remserlold snsmel.

Instead of Cur ususl procedure of thoroughly evalumting the
performance of & newly constyucted exparimental unit and modifying it if neces~
sary, it wvas agrest at a peeting with the Sponsor on November 1, 1960, that a
short pericd of effort, of not more than two days, would be devoted to a
prelininary evalustion. Xf satisfectory perfomance was indicated by this brief
evaluation, the experimental it would be sent to the Bpongor Immedistely
for o fleld-type evaluntion and for demmstration to his associates.

The labarstory evaluation consisted of 12 bdumning experiments mede
with 2«, 1e, and 1/2+1b batches of various kinds of paper. During the first
4 triale, minor modiftcations were made in the proporticn of fan alr used for
conbustion end for cooling, by Arilling sdditional coolingeair ports until
desirable burning charncteristics were obtained. The cold-alr-flow static
pregsure in the plenum chmber betwesn the blower and the conbusticn chamber
was 8.6 in. of water after theee modifications. A similar pressure measuressnt
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can be uscd in future wnits to check the proportion of combustion air and
cooling alr. |
For this unit, the gperating procedure used ccosisted of (1) plactng
the bag of paper in the unit, (2) igniting the btmg or the loose paper st the
top of the bag, (3) quickly closing the losding dcor ard turning ou the blover,
{4) observing the fire oceasionnlly through the sight port until the peper
burned out, wnd (5) examining the rescidue at the snd of the burning period.
he results of the buming experiments were as followss
(1) Burning times varied frem 6 to 22 min depending
an the veight and type Of paper used.
(2) No unburned, legible paper was found in the
residue afbter the burning pericds. The residue
in the canbustion chamber was mainly ash, dub
contained from o few pleces up 1o 1/2 cupful of
froglle char which wae sasily broken up by stirring
or poking. No legible material was found in the
fly-agh container., A large fraction of the ash
remained in the combustion chamber) t!ma, geveral
batches could be burned before emptying the ach
cogtainer.
(3) The enissicn of 71y ash and amcke in the Flue gas
was very lowv during most of each cpevating pairziod.
Neaxr the end of burning, & slight haze of fine L1y
ash was visible in the fiue gas. |
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{4} ‘e tenpersturss of the outer painted surfaces
were from 130 to 245 ¥ on the sides of the wnit and
from 1h5 to 285 ¥ on the top of the unit. The ash
container resched 305 F (inside the casing) end the
flue pipe reached 600 F. Rxcept for the stack, all
of the outer surfaces of the undt couwld be touched
with & bare hand during paper-burning operation with-
out danger of the hani being burped.

{5) Metal temperatures of the inner combustion chember
were from 1500 4o 1800 F. fThese high temporstures
favored good burnup of the resldus snd could be
tolerated by the Type 310 stainless steel which ves
used for the combustion chember.

(6) The operating nolse level was considersbly less than
that of & household vacuum cleansr which uses the
same type of high-gpeed blower,

The results of the preliminary evalustion showed that the mejor
ohjectives of daveloping an experimental minimture-size incinerator were
achfeved: On Decaber 2, 1960, the imit vas shipped to the Sponsor for further
svaluation and demcustration under £isld conditions.

, Comercial Pabrication

During & period of sbout two months, the Sponsor opersted the
sxperimental Model 3 unit using & variety of papers. The Sponcor and his
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agaociates concluded that its performance wes satisfectory snd that a need
existed for a mwber of such units. Avrrangements were then made by the
Bponsoy for the commercial fubrication of one production it and for the
prepavation of shop dravings by the fabricator. During this phase of the
Sponsor's progrenm, our activity comaisted of providing technical advisory
services under Task Order No. TT, Work Oxder §o. 9« This sctivity was
deserided in our letter veport dated August 14, 1961, which is summnrized in
the following peragraph.

On Mey 18, 1961, o selected member of our engineering staff ace
compsnied the Sponsor to the Pfabricator's plant to discuss the design and
constrmiction of the Model 3 unit. Copiles of all original sketches and the
reviged layout draving shown in Figure 5 of Appendix 2 were firmished to
the fubricator. Toe encircled calleout mubers on Figure 5 refer to the part
; mithers on the original sketches. A few minor changes were mutually sgreed
| upons  Alet, it was called out to the fabricator that particuisr emphasis
T should be placed oo providing the proper size of aly passages m order %o
obtain the cane distribution of coobustion sir and cooling sir as that set
up in the first ewperimental wnit. In edditicn, the Sponsor requested that
& micromeitch be installed to prevent operation of the blower vhien the 4door was
open, and that a handle be installed on each side of the unit to faclilitate

By August 1, 1961, the shep drawings prepared by the fabricator had
been checked and fourd to be satinfactory.

/ SERPET
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In view of the immsdiste need for ceversl profuction wnits, the
Sponsor snticipated that further advisory services might be needed during
seeeptance testing and preparation of an instruction menual. {At the
Spongor's Tequest, & preposel vas subuitted en August b, 1961, for the provision
of further technical siviscry ssrvices in conpection with the Models 1, 2,
and 3 incineretors. This wag subssquently set up as Work Order No. 1, Tank
Order No. 9¢) |
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APFENDIX 3
BILL OF MATERIALS FOR MODEL 3 WIIT
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APPRNDIX 1
of Materials for Model 3 Unit

Approximate
1 8sq £t Stainless steel sheet, Type 30k, 1l gage
20:23 Stdnhllmtl“t,m.w,lﬁw "
12 sq 1% Stainless steel sheet, Type 304, 26 gage, No. b polish
on ooe side

12 sg £ Stainless steel sheet, Type 304, 15 gage

8 sq £ Stainless stesl sheet, Type 0k, 22 gage
lsqft Bot~rolled steel sheet, T gage

l1sgft Bot-rolled steel sheet, 11 gage

laqfe Hot-rolled steel sheet, sage

5 sq £t Rot-rolled steel sheet, 10 gage

20 sq It Cold-rolled steel sheet, 20 gage

Cold-10lled steel sheet gage
12::;: Expanied steel mesh, flattaned, 1/2 x 18-20

Angle iron, /8 x 1 x 21"

Stainless Steel tubing, Typs 30, 5/15" (D, -gage wall
Stainless stesl twing, Type 30h, 2-1/2" D, 1&-/53;. vall
Stainless steel pipe, Schedule 5, Type 304, 1-

Fominal

oo e o R 10 10 1 e
nR22222322
x
o4

auﬂnldegﬁ,kh@hSﬂMp!M

" ]
aﬁkpmoumh,kaum,uMthmlﬁ
Bominal

wmion vanined or black, for 1/2" pipe
?tznhu’-t?ldmanock. m;-’sok, 1/8° O
Drill rod, stesl, 3/16" ®

Type shmhucuddvumnnﬂrmmwmmmmz
!mn§£ﬂdMulnnlﬁnuerwndumvuum
thMﬂJnnuw;y?d&zﬂ'm“ .
Allen-head set screv, cup end, 3/8"-18, 1{5 long
Steel compression spring, 7/16" @, 2-5/8" long, )
0.0k75"-A1ameter vire (Raymond §D25, or equivalent

SECu
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Approximate
SSaentity Material
1 Stesl compression spring, 1/2" @p, 2-1/2" leng,
0.0625"-dismetear vire (Raymond $DA4, or equivalent)
lagte Dense asbestos gasket, ? thick (Cranite er
eguivalent)
1 plus 2 spare Rubber "0" ring, Bua N, 12" 0, 1/k"-dismeter section
2 Flanges ("V"-band type), 6" ID (Janitrel Part $X0%C17)
1 Clamp asseably ("V"-band type), 6" size (Jmnitrol
Part fAOTCOS)

Bote: Above two items can be odtained frem Midland-
Ross Corporation, Janitrol Aircreft Division,
K200 Surfese Rosd, Colwmbus, Chio

lpt Aluinm paint for inside of wnit

2 cans Orsy enamel, muall pressurised spray cans of Chromatone
Heomer finish enemel fyom Chromtone Corporation,
1os Angelas, Californis, or St. louis, Missouri

2 pr Drawer pull cateches s.ter rear cwcz, eadmivm-plated
» 2-1/2 x 1/2" over-all sise (Corbin $15250C,
or equivalent)
k-2t length Piano hings, bright-nickel-plate stesl (Btanley
Sc 311-N-1 1/2 x k8, or equivalent)
1 Vacuum~cleaber-typs blover, 2 stage, $147350 dlower,
Issd Klectric Companty, Xent, Chio
10 sq £ Sound-sbeorbing glass wool, 1/2" thick (§R00 Wtralite
or equivalent)
1pt Plicbond (Goolyear) cement, or equivalent
1 nqkﬁ Spange-ribber pad, 1/4" thi
b x . Pyrex-glass plate, 3/16" thick
Toggle svitch, single-pole single-throw, 110 v, 12 amp
15 £ Bxtension coed, 110-v, mbber covered, with plug
at end
2 £ Rubber tubing, 3/16" 1D, 3/32" wll
I Copper tubing, 3/16" OO
1, Socket wrench, 7/16", 12 peint, deep style
2 e Stesl-vire cleth, No. b mesh, 0.092"-dimsster vire

Asscortaant of machine screws, nuts, and washers for
assebly; some of the washers and nuts are of stain-
less steel.
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APPENDIX 2
DRAWING OF MODEL 3 URXT
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